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while curvature occurs back from the tip. Here also there is a
sensitive region separated from the region of response.
In the stimulated tips of coleoptiles and roots there is formed a
growth-regulating substance or hormone, and it is the diffusion of
this hormone toward the responding region that results in the un-
equal growth which produces curvature. Internal secretions or
hormones are numerous and important in animals. The growth-
regulating effect of thyroid secretions is well known. In animals
the hormones are distributed in the blood stream; the growth-
regulating hormone responsible for heliotropic or geotropic curva-
ture in plants travels by diffusion.
The existence and diffusion of a growth-regulating hormone has
been demonstrated in several ways. The tip of a coleoptile or root
can be cut off and separated from the remainder of the coleoptile or
root by gelatin, when the hormone diffuses through the gelatin to
the stump of the coleoptile or root and produces curvature. If a
sheet of tin foil is placed between the tip and the remainder of the
coleoptile or root no response results.
An even clearer demonstration can be made by placing severed
coleoptiles or root tips on a small block of gelatin, and allowing the
growth-regulating hormone to diffuse into the gelatin. The block
of gelatin can then be placed on the end of an unstimulated coleop-
tile or root from which the tip has been removed. The growth-
regulating hormone will then diffuse into the coleoptile or root and
cause curvature.
There is an indication that only one growth-regulating hormone
is concerned, as the tip of a coleoptile which has been stimulated
can be cut off and placed on the end of a root from which the tip
has been removed and cause curvature. Likewise, a root tip can
cause curvature in a coleoptile. Moreover, the growth-regulating
hormone from a coleoptile can be allowed to diffuse into a block of
gelatin and this block of gelatin will cause response when placed on
the end of a root from which the tip has been removed. Likewise,
a gelatin block into which the hormone has diffused from an stimu-
lated root tip will cause curvature in a coleoptile.
In the developing shoots of many plants, the buds in the axils
of the leaves remain dormant as long as the apex of the shoot is
growing but develop into branches when the apex is removed. It